
[001]     MEDICAL SUPPORT SYSTEM 

[002] FIELD OF THE INVENTION 

[003] The present invention is related to a method and system for service provider 

support in providing services involving complex interplay of factors, 

recommendations and guidelines and requirements from a range of sources, 

including judgment decisions, and in particular for information, decisions and 

reporting support in the providing of medical services. 

[004] BACKGROUND OF THE INVENTION 

[005] Many professions require that practitioners and para-practitioners make 

judgments and decisions based upon or influenced by a complex interplay of 

information, factors and requirements from a range of sources and as the result of 

executing complex procedures which in themselves may involve complex and even 

conflicting requirements. A typical example is the medical profession, wherein a 

doctor or paramedical, such as a nurse practitioner, is required to acquire and 

consider a large volume of present and historical patient information and to decide, 

based on that information, whether to acquire further information and what 

procedures or methods to use in acquiring the additional information. The 

practitioner is then required to evaluate the patients present and probable future 

conditions and trends or developments, and to decide whether changes in treatment 

are necessary and what those changes should be. These processes are further 

complicated in that the practitioner is presented with a continuous flow or even flood 

of new and continuously changing information, recommendations and requirements. 

[006] For example, there are one or more professional associations or groups 

associated with virtually every significant medical condition or disease. Each of 

these groups or organizations is engaged in the study of the disease of interest and 

in the generation of recommendations and guidelines for the treatment of the 

disease, which change frequently as more is learned about the disease. The 

medical treatment industry, including pharmaceutical companies, medical equipment 

companies, hospitals and other medical treatment related enterprises are in turn 

engaged in the continuous development of new medications and methods for 

treatment of diseases or medical conditions, and recommendations for the use of 



the new medications or methods. Yet other organizations, such as the medical 

insurance organizations of various types, issue medical treatment guidelines based 

upon the guidelines developed by the professional organizations and medical 

industry and upon their own requirements and goals. These goals and requirements 

not only change continuously, but may conflict with the guidelines and 

recommendations of, for example, the professional organizations or those of other 

insurance organizations. 

[007] As a result, the practitioner is faced with increasingly complex decision 

making processes, involving increasing volumes and types of information and 

sources of information, increasing and continuously changing guidelines and 

requirements, increasing numbers of medications and methods for treatment, and 

increasingly numerous and more complex decision points in the processes for 

providing care to a patient. These problems are further compounded in that the 

guidelines or requirements of the various organizations often disagree or are in 

conflict. For example, a professional organization may recommend one medication 

for treatment of a condition, one insurance company may require a second 

medication, and another insurance company may approve only a third medication. 

These guidelines and requirements, however, are typically based upon generalized, 

statistical information gathered from studies and represent "average" patients and 

conditions. The guidelines also tend to be influenced by the specific interests of 

each group, such as health insurance or management organizations with a strong 

interest in cost containment. The doctor, however, is most familiar with the specific 

patient and the current condition and history of the patient, and may recognize that 

a different medication or course of treatment is preferable. The problem is still 

further compounded in that many of the groups and organizations supporting the 

practitioner, such as professional organizations, the pharmaceutical companies and 

the insurance companies, also request or require increasing volumes of reports from 

the practitioners, further increasing the workloads on the practitioners. 

[008] As a consequence, practitioners are often overwhelmed with a flood of 

information regarding each specific patient, the current and changing tests, 

guidelines, recommendations, medications and treatments for various diseases or 

conditions, conflict among the requirements or recommendations of various 



professional or service organizations, and the various reporting requirements or 

requests. As a result, and despite experience, thorough professional training and 

all due care on the part of the practitioner, it is possible for a practitioner to miss or 

forget a factor, a test, a possible medication or a requirement or a guideline simply 

because of the number of factors to consider for a given patient and the current 

range and complexity of possible medical procedures, even within a specific disease 

or condition. A practitioner may, for example, overlook or be unaware of indications 

of a developing condition, a precautionary or recommended test, a possible 

medication or medication conflict, a changed guideline, or avoidable conflicts with 

recommendations, guidelines or reporting requirements. For example, a newly 

changed guideline may warn that a change in or value of a blood test factor that was 

previously held to be insignificant is now regarded as a warning or indicator of a 

condition for which a precautionary test is recommended. In a further example, 

certain insurance companies may approve payment for specific medications but not 

for equivalent medications, thereby leading to possible conflicts with insurance 

company requirements that could be avoided. 

[009] Various practitioner support systems of the prior art, such as record 

generation/retrieval systems, information retrieval systems and "expert" systems, 

have attempted to address these problems. Such systems of the prior art have 

generally been of only limited success, however, because they either do not address 

or only partially address the actual needs and methods of practice of the 

practitioners. 

[010] For example, electronic medical record (EMR) systems are in common use 

to generate and retrieve on-line medical records for individual patients. Such EMR 

systems, however, do not assist the practitioner in performing medical examination 

and treatment processes, often referred to as "patient encounters", but typically 

assist only by providing fast storage and retrieval of historical information pertaining 

to a patient. Because of the range and variety of medical information that could 

possibly be stored for a given patient, however, it is very difficult to create and 

maintain an electronic medical record having all of the necessary data storage fields 

for each patient and it is very difficult and time consuming to enter the medical data, 

such as test results and medications prescribed. As a result, EMR systems are 



often not used to their full potential. For example, many users attempt to implement 

paper record work flows in an EMR system, but fail to capture the true power of the 

EMR system, such as the digital storage of data which can be imported, exported, 

extracted and integrated to improve work flow and quality of care. 

[011] In a like manner, there are many on-line information retrieval systems 

available to the practitioner and through which a practitioner may search for and 

retrieve information pertaining to diagnostic symptoms, guidelines for treatment, 

medications and medication effects, insurance policies and requirements, and so 

on. While such information retrieval systems provide wide access to a vastly 

increased range of information, such systems are essentially merely substitutes for 

traditional hard copy references, such as the Merck manual. Again, such systems 

are too slow and cumbersome to be of assistance to the practitioner in real time 

patient encounters and many, if not most practitioners, tend to rely upon their 

experience and memory for such information during patient encounters or to refer 

to a hard copy of a reference work. 

[012] Lastly, there have been many attempts to create "expert" or "artificial 

intelligence" systems to aid medical practitioners, but such systems have been 

typically unsuccessful in practice for a number of fundamental reasons. 

[013] For example, "expert" systems which attempt to distill and provide the 

expertise of one or more experts in a given field are difficult to create because it is 

difficult, if not impossible, to insure that all of the required expert knowledge has in 

fact been extracted and embodied in the system. That is, and for example, a single 

expert may not have all of the desired knowledge, particularly in a large and 

complex field, and experts often disagree on essential matters, such as conditions 

for diagnosis and optimum treatment plans. In addition, human thought processes 

are extremely complex and are not well understood and experts often do not 

consciously understand how their minds reach a conclusion or retrieve a necessary 

bit of information. For example, a specific pattern of information may trigger an 

unconscious thought process and the retrieval of a critical bit of knowledge. The 

expert may be unaware of knowing that critical bit of knowledge on a conscious 

level, and the remembering may occur only for a very specific pattern of stimulus, 

so that it is virtually impossible to deliberately retrieve that information for inclusion 



in an expert system. For the same reasons, it is very difficult to maintain, update or 

correct such expert systems as knowledge and practices evolve. 

[014] While expert systems attempt to assist the practitioner by extending the 

practitioner's knowledge and, for example, analytical skills, "artificial intelligence" (Al) 

systems attempt to emulate the thought processes of the practitioner and to 

effectively either replace the practitioner or place a second practitioner at the human 

practitioner's shoulder. Artificial intelligence systems, however, not only have all of 

the problems of expert systems with regard to extracting and embodying knowledge, 

but also have unique problems that limit their use in many fields. For example, 

many Al systems are designed for and capable of "learning" or self-modification 

over time and with "experience". While this is one of the advantages and desired 

features of Al systems, it can be a problem in many applications due to uncertainty 

over time with respect to the rules, principles and information through which and 

upon which a system is currently providing advice or decisions. For these reasons, 

Al systems are often regarded as too uncertain or unreliable for certain applications, 

such as medical support services. There are also psychological problems with Al 

systems as practitioners are uncomfortable with systems that apparently attempt to 

replace the practitioners, or to at least displace or "second guess" their primary 

function, and patients are often uncomfortable dealing solely or primarily with a 

computer system rather than a human in medical matters. 

[015] The present invention provides a solution to these and other related problems 

of the prior art. 

[016] SUMMARY OF THE INVENTION 

[017] The present invention is directed to a medical support system and method 

for providing medical support for performing at least one medical support process 

relating to diagnosis and treatment of a medical condition. 

[018] According to the present invention, the system and method of the present 

invention includes or employs at least one medical record relating to a patient and 

at least one medical support database including medical guidelines forthe diagnosis 

and treatment of the medical condition and performs a medical support process 

including at least one process phase. In the present invention, each process phase 



includes one or more process operations wherein each of the process operations 

of a process phase includes at least one process form. Each process form provides 

an interface between a user and the process operations of the process phase and 

each process form includes fields for passing user inputs to the process operations 

and for displaying the results of the process operations to the user wherein at least 

one support process is responsive to user inputs, the medical record and the 

guidelines for performing the process operations. The support processes thereby 

execute an interactive dialogue between the medical support process and the user 

to provide guidance to the user in performing the medical support process according 

to the guidelines and dependent upon the user inputs and the medical record. 

[019] According to the present invention, a medical support process typically 

includes a data phase for entering new information and reviewing historical 

information pertaining to the medical condition of the patient for the purposes of the 

medical support process, and an assessment phase for evaluation of the patient's 

present medical condition based upon the information from the data phase and the 

guidelines for the diagnosis and treatment of the medical condition. A medical 

support process may further include a recommendations phase including process 

operations and guidelines to assist the user in determining a course of treatment for 

the patient. 

[020] The process form fields include fields for the display and entry of data, text, 

prompts, messages and user decision options and may include process fields 

containing process calls invoking corresponding support processes upon 

corresponding user inputs to the process fields. 

[021] The support operations may include first support processes for invoking 

second support processes dependent upon user inputs, support processes for 

displaying a next process form, and support processes for modifying the information 

displayed in a present process form. 

[022] In further implementations of the present invention, the medical support 

databases may reside within the support processes, and a medical support system 

may include a dialect translator for translating between medical terms displayed to 

and entered by a user and corresponding equivalent, but different medical terms 

employed in the support operations. 



[023] The present invention addresses these and other problems of the prior art. 

[024] DESCRIPTION OF THE DRAWINGS 

[025] Other features, objects and advantages of the present invention will be 

understood by those of ordinary skill in the relevant arts after reading the following 

descriptions of a presently preferred embodiment of the present invention, and after 

examination of the drawings, wherein: 

[026] Fig. 1 is a block diagram of an exemplary system in which the present 

invention may be implemented; 

[027] Fig. 2 is a block diagram illustrating a medical support system of the present 

invention; 

[028] Fig. 3 is a block diagram illustrating medical support processes of the present 

invention; 

[029] Figs. 4A through 4M illustrate process forms and process form fields for an 

exemplary medical support process; and 

[030] Fig. 5 is a flow diagram illustrating the generation and maintenance of a 

medical support process. 

[031] DETAILED DESCRIPTION OF THE INVENTION 

[032] Referring to Figs. 1 and 2, therein is shown illustrative block diagrams of an 

exemplary Medical Support System (MSS) 10 implementing the present invention. 

[033] As indicated in Fig. 1, an MSS 10 will typically be implemented in a general 

purpose Computer System 10CS that will typically include a Processor Unit 10PU, 

a Memory 10MM with one or more associated Mass Storage Device 10MS for 

storing Programs 10PG and Data 10DT, one or more Input Devices 10ID for user 

inputs, such as a keyboard, mouse or touch screen, and a Display 10DS for display 

of information to a user. A MSS 10 may be implemented in, for example, a desktop, 

laptop or notebook computer, as terminals or computers networked with data and 

program Servers 10SS through local or wide area Networks 10NN, including 

wireless networks, or in wireless networked palmtop devices of appropriate memory, 

processing and display capacity. 



[034] As will be well understood by those of ordinary skill in the relevant arts, a 

MSS 10 will perform or execute Processes 10PR controlling, performing or 

supporting the functions and operations of the MSS 10, including, for example, the 

medical support system processes. The Processes 10PR of a MSS 10 will typically 

include, for example, Administrative Processes 10APR pertaining to the 

administrative and management functions of the MSS 10, such as operating system 

functions, and Medical Processes 10MED comprising the medical support system 

functions of the present invention. Processes 10PR are defined and controlled by 

Programs 10PG and, for example, user data input provided through Input Devices 

10ID and data read from databases or other data sources, may reside in one or 

more Mass Storage Devices 10MS. 

[035] As will be described in the following, the Medical Processes 10MED 

comprising the medical support system functions of the present invention is not 

constrained to the generation and maintenance of patient medical records, although 

these operations are within the scope of functions supported by the Medical 

Processes 10MED. Instead, a MSS 10 of the present invention provides real time, 

interactive support for practitioners during patient encounters, such as prompts and 

reminders of necessary information or tests, advice and guidelines in diagnosis and 

treatment, decision support, therapeutic recommendations, educational information 

and the real time capture of metrics. The support provided by a MSS 10 of the 

present invention is based, for example, upon the best current recommendations of, 

for example, professional medical organizations, studies, health care/insurance 

guidelines, and so on. In this regard, however, a MSS 10 of the present invention 

does not attempt to supplant or replace the experience and judgment of the 

practitioner, but instead operates to maximize the workflow, mind flow and quality 

of practice by advisory support which may be overridden by the practitioner at any 

time based, for example, on the practitioner's experience or more specific 

knowledge regarding a particular patient. 

[036] According to the present invention, the system and method of the present 

invention includes or employs medical records relating to the patients and medical 

support databases including medical guidelines for the diagnosis and treatment of 

medical conditions according to current professional guidelines for the diagnosis and 
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treatment of diseases and medical conditions and processes utilizing these 

databases to diagnose and recommend therapy or treatment for a patient in a 

manner that is supportive of but that does not interfere with the work and mind flow 

processes of the user. As will be described, a support process performed by a 

medical support system of the present invention executes an interactive dialogue 

between the medical support process and the user to provide guidance to the user 

in performing the medical support process according to the guidelines and 

dependent upon the user inputs and the medical record. A medical support 

process performed by the present invention for a given condition or disease includes 

one or more process phases, which may include a data entry and review phase, a 

diagnostic phase and a therapeutic/treatment recommendation phase, which are 

I* presented to a user through process forms providing graphic interfaces for the entry 

p and display of information regarding the support process. 

H   [037] Referring to Fig. 2, it is illustrated therein that in a presently preferred and 

CP typical embodiment of a MSS 10, the Medical Processes 10MED of the present 
in 
iij invention are constructed on and use the facilities and functions of a conventional 

Electronic Medical Record System (EMR) 12, such as MedicaLogic/Medscape 

IU Logician® from MedicaLogic/Medscape Corporation, and a conventional Database 

m Program 14, such as an Oracle® server relational database. As is well understood 

S3 in the relevant arts, in a conventional medical record system EMRs 12 and 

Database Programs 14 operate on an Operating Systems 16, such as Microsoft 

Windows®, and with either a thick or thin Client Interface 18, to construct, manage, 

store and retrieve patient medical records. It will be understood, however, that 

MedicaLogic/Medscape Logician® and the Oracle® database are representative 

and exemplary of a range of readily available, conventional electronic medical 

record programs and databases used to construct, manage, store and retrieve 

patient medical records. It will also be understood that these functions of a MSS 10 

may be implemented through any similar or equivalent programs, or through 

corresponding programs generated specifically for a MSS 10. 

[038] As illustrated in Fig. 2, an EMR 12 typically includes an Interface Mechanism 

20 which comprises a plurality of mechanisms and functions for entering data into 

and reading data from the associated databases.   In MedicaLogic/Medscape 
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Logician®, for example, this mechanism is referred to as the MedicaLogic 

Expression Language (MEL) and comprises a software code platform that allows 

input to and output from the relational database. An Interface Mechanism 20 will 

typically include a Language 20L which comprises defined terms and syntax for 

defining database records, the fields and contents of the database records, 

formulating queries and searches of the database records, relating and parsing the 

fields and contents of the database records, reading data from and entering data 

into the database records, and so on. 

Interface Mechanism 20 will typically also include an Interface Form Editor 

22 for the generation and construction of graphical user interfaces and displays of, 

for example, processes and database records supported and executed by the EMR 

12 and associated databases. Such user interfaces and displays are typically 

structured and displayed as Forms 22 wherein a Form 22 comprises a structured 

array of Fields 24 for the display and entry of data, text, graphics, prompts, 

messages, "pop-up windows", and so on, to display to a user and to allow a user to 

interact with, for example, Medical Processes 10MED and the associated 

databases. For example, a user may enter data identifying a patient into certain 

Fields 24 of an initial Form 22 through Input Devices 10ID and Interface Mechanism 

20 will read and parse the data in the Fields 24 of the Form 22, query the associated 

databases with the data, and read out and display information pertaining to that 

patient, either in the same Form 22 or in another Form 22. The user may then enter 

additional data into that or an associated Form 22, such as an identification of the 

purpose of the current patient encounter, such as a periodic review and assessment 

of the patient's lipid levels. Interface Mechanism 20 will then call up and display one 

or more Forms 22 having Fields 24 displaying relevant information, such as data 

from the patient's medical records or the results of new tests, and so on. The user 

maythen, for example, review the historical data, compare the historical data to new 

data, or enter new data, and so on. Interface Form Editors 22, such as the 

Encounter Form Editor® provided in MedicaLogic/Medscape Logician®, are well 

known in the art and need not be discussed in further detail further herein. 

As illustrated in Fig. 2, Medical Processes 10MED of the present invention 

include one or more Medical Support Processes 10MSP and one or more 
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associated Medical Databases 10MDB wherein Medical Databases 10MDB include 

Medical Record Databases 28 and may include one or more Medical Support 

Databases 30. Medical Record Databases 28 may include one or more Medical 

Records 28R for and corresponding to each patient, depending upon types and 

sources of information comprising each patient's records. Medical Record 

Databases 28 are constructed and used in the conventional manner to store, 

manage and retrieve patient Medical Records 28R and are, for example, generated, 

stored, managed and retrieved by and through EMR 12, as discussed briefly above. 

Medical Support Databases 30, in turn, contain medical information used in the 

medical support functions described below and may be constructed or provided from 

a variety of sources, but typically may be accessed by EMR 12 or EMR 12 related 

ii mechanisms of the MSS 10, such as Interface Mechanism 20. As will be described 

y in the following, Medical Support Databases 30 may be implemented in a variety of 

forms, such as separate databases for the various types of medical support 

(ri processes provided or as data integrated into the medical support processes. 

JJJ [041] Next considering the Medical Support Processes 10MSP provided and 

executed by a MSS 10 of the present invention, it is recognized that each interaction 

jy between a medical practitioner and a patient may be regarded as comprising one 

|* or more "encounters". An "encounter" may in turn be defined as a procedure of one 

o or more steps that are primarily focused upon or involved with a given medical issue 

and the encounters may be of variable scope or complexity. For example, a general 

primary physical examination comprises one or more encounters of relatively wide 

scope, encompassing a wide range of medical information, but of relatively low 

complexity, such as testing or determining whether a variety of basic medical 

variables are within accepted ranges Other encounters may be of lesser scope but 

greater depth, such as an encounter focused on control of lipid levels or of an 

asthma treatment, or may comprise several encounters which may be independent 

of one another or which may overlap or be related. 

[042] Referring to Fig. 3, in a presently preferred embodiment of a MSS 10, 

Medical Processes 10MED include and support one or more Medical Support 

Processes 10MSP wherein each Medical Support Process 10MSP corresponds to 

a specific type of encounter. For example, one Medical Support Process 10MSP 

-11- 



may implement a medical process for the control of lipid levels while another may 

implement procedures for the evaluation, diagnosis and treatment of asthma or a 

cardiac condition. As illustrated in Fig. 3, a Medical Support Process 10MSP 

comprises a plurality of Process Phases 32 wherein each Process Phase 32 is 

focused on a certain aspect or aspects of the Medical Support Process 10MSP and 

comprises one or more Process Operations 320. For example, a typical Medical 

Support Process 10MSP may include two basic Process Phases 32, respectively 

referred to as the Data Capture (Data) Phase 34 and the Assessment/Diagnosis 

(Assessment) Phase 36, and may include a third basic Process Phase 32, referred 

to as the Recommendations Phase 38. 

[043] A Data Phase 34 is generally comprised of operations to acquire, enter and 

I* review historical and new information pertaining to the medical condition of a patient 

TS for the purposes of the current encounter, and may typically be performed by a 

nurse or para-practitioner. Such operations may include, for example, entry of the 

ill current date, entry of current measurements, such as blood pressure and heart rate, 

iy the entry or confirmation of entry of current or recent tests or procedures, such as 

blood or cholesterol screening, the entry of information from the patient, such as 

fry recent number and severity of asthma attacks, and so on, and the review of the 

JH present and historical information, including medication and other treatment plans. 

P The procedures of Data Phase 34 will often include the generation of prompts and 

reminders to the user. Such prompts and reminders will typically be dependent 

upon the purpose of the encounter and, for example, may insure that information 

necessary to or desirable the procedure are acquired and entered. For example, 

the user may be prompted to determine and enter a current blood pressure, heart 

rate and weight, to ask certain relevant questions of the patient, such as the 

patient's perceptions of the effects of a medication, and so on. 

[044J The Assessment Phase 36 would typically be performed by a practitioner or 

para-practitioner and is essentially comprised of procedures to assess the patienf s 

condition and treatment based upon the information acquired or updated in Data 

Phase 34 and, for example, to assist in the diagnosis of the patient's condition and 

treatment. For example, procedures of Assessment Phase 36 may present medical 

guidelines for assessment and treatment of the severity or level of a patient's 
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condition based upon current information and may suggest tests or procedures to 

be performed or that should be performed at regular intervals or that are due to be 

performed Assessment Phase 36 may also include procedures to suggest 

reminders of other conditions that may arise from or be related to the patient's 

current condition or that may result in similar symptoms and should be considered, 

and so on Other information provided to the user may include suggested 

medications, including the effects, side effects and interaction effects of the 

medications, reminders of medications that have been used previously or other 

medications currently being used by the patient for other reasons, and so on. As 

described herein above, however, all such reminders, suggestions and prompts are 

presented to the practitioner as reminders and suggestions and the user may 

override such reminders, suggestions and prompts based, for example, the 

practitioner's experience or knowledge of the particular patient or of other factors, 

and will typically be provided with fields to enter the reasons for disagreement with 

the guidelines, which will be automatically entered in the patient's Medical Records 

28R as a reminder to the practitioner at the next encounter with the patient. 

A Medical Support Process 10MSP may also include a Recommendations 

Phase 38, which is typically primarily comprised of procedures to assist the 

practitioner in determining a course of treatment for the patient, based upon 

currently accepted guidelines and standards of practice in the field and for the 

condition of interest. These procedures may provide guidelines regarding possible 

medications and recommended medication levels, including the effects, side effects 

and interaction effects of the medications, reminders of medications that have been 

used previously or other medications currently being used by the patient for other 

reasons, suggestions for forms of treatment, suggestions for further tests and similar 

procedures, and so on. Although many of the Recommendations Phase 38 

procedures may overlap procedures that may appear in the associated Assessment 

Phase 36, the procedures of the Recommendations Phase 38 will typically be in 

greater depth and at a greater level of detail than will those of the Assessment 

Phase 36. 

It must be noted that a Recommendations Phase 38 may not be necessary 

for a given Medical Support Process 10MSP, or could be an extensive supplement 
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to the Medical Support Process 10MSP, depending on the problem, condition or 

disease addressed by the Medical Support Process 10MSP. It must also be noted 

that the Process Operations 320 of a Recommendations Phase 38 will operate to 

thoroughly integrate the decision and recommendation support prompts and 

suggestions provided by the Recommendations Phase 38 with the patient specific 

information, including both the historical information acquired from Medical Records 

28R and the current information acquired in the Data Phase 34, so that all 

recommendations, suggestions and prompts are specific to and tailored to that 

patient at that time. For example, the patient specific information evaluated includes 

but is not limited to patient demographics, such as age, sex, height, weight, and so 

on, problems particular and specific to the patient, current and previous 

medications, allergies, lab values, that is, the results of laboratory tests and 

procedures, and patient specific observations, such as whether lipid goals have 

been met, and so on. 

It will be apparent that the number, arrangement and relationships between 

Process Phases 32 in a Medical Support Process 10MSP will depend upon the 

nature, scope and complexity of the Medical Support Process 10MSP and of the 

encounter. For example, in certain Medical Support Processes 10MSP the Data 

Phase 34 and the Assessment Phase 36 or the Assessment Phase 36 and the 

Recommendations Phase 38 may be integrated or combined into a single Process 

State 32, or certain Process Phases 32, such as a Recommendations Phase 38, 

may not be required in a given Medical Support Process 10MSP. It will also be 

apparent that a given Medical Support Process 10MSP may include additional 

Process Phases 32 for specific purposes, or that a given Process Phase 32 may be 

organized as a number of Process sub-Phases 32 for convenience, ease of use or 

clarity. It will also be recognized that the number, design, arrangement and 

relationship among the Process Forms 40 of each Process Phase 32 will be 

dependent upon similar factors and judgments, as well as such factors as the 

graphics display capabilities of the Output Devices 10OD of the MSS 10 in which the 

Medical Support Processes 10MSP are implemented. For example, a laptop to a 

desktop computer with relative high graphic display capabilities may arrange and 

display more information in each Process Form 40, while the more limited 
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capabilities of, for example, a palmtop device or even a cell phone type device may 

require that the Process Phases 32 be implemented through a greater number of 

simpler Process Forms 40. 

[048] In a typical implementation of a Medical Support Process 10MSP, the 

Process Phases 32 and Process Operations 320 of the Medical Support Processes 

10MSP are implemented and executed through Process Forms 40 and associated 

Support Processes 44, together with the Medical Records 28R and Medical Support 

Databases 30 associated with the Process Operations 320. 

[049] Process Forms 40 and Interface Mechanism 20 comprise the interface and 

mechanism through which a user interacts with the Process Operations 320 

comprising each Process Phase 32 of a Medical Support Process 10MSP. As 

described, each Process Form 40 comprises a structured array of Fields 42 for the 

display and entry of data, text, graphics, prompts, messages, commands, "pop-up 

windows", and so on. For example, a Medical Support Process 10MSP may be 

initially represented by an initial Process Form 40 which presents an index of the 

Process Phases 32 comprising the Medical Support Process 10MSP, and "clicking" 

on an index tab or field may call up the first of one or more Process Forms 40 

comprising the selected Process Phase 32. Within a Process Form 40 of a Process 

Phase 32, and as discussed further below, the user will be presented with Fields 42 

for interacting with one or more Process Operations 320 comprising the Process 

Phase 32, such as Fields 42 for entering and displaying information or prompts 

pertaining to one or more Process Operations 320. Process Forms 40 may be 

created, for example, by the Interface Form Editor 22 of the Interface Mechanism 

20 of the EMR 12, although a Process Form Editor 40E similar to an Interface Form 

Editor 22 may be created specifically for this purpose. 

[050] Next considering Support Processes 44, the Process Operations 320 of each 

Process Phase 32, are implemented by and in Support Processes 44, each of which 

is an interactive process or program for performing a Process Operation 320. In 

this regard, and as indicated in Fig. 3, certain Fields 42 of Process Forms 40, 

indicated as Process Fields 46, contain Process Calls 48 wherein each Process Call 

48 is a reference, designator, "call" or invocation to or of a corresponding Support 

Process 44. That is, and for example, an action with respect to a Process Field 46, 
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such as the entry of data or of a decision or command, including "clicking" on the 

Process Field 46 to invoke a corresponding action or activity, will in turn invoke or 

call a corresponding Support Process 44. In another instance, a Support Process 

44 may invoke another Support Process 44, the selection of may be dependent 

upon the nature and results of the calling Support Process 44. In another example, 

multiple Process Fields 46 may refer to the same Support Process 44, as when two 

or more Process Fields 46 of a Process Form 40 invoke a Support Process 44 that 

invokes the next Process Form 40 in a sequence or group of Process Forms 40. In 

other instances, and again for example, the value or decision entered into a Process 

Field 46 may determine the Support Process 44 that is called, as when the entry of 

a value or decision in a Process Field 46 calls a Support Process 44 that checks the 

value or decision entered in a Process Field 46 and the result of the check 

determines the path of execution through the Support Process 44, or another 

Support Process 44 to be invoked. In other examples, Support Processes 44 may 

confirm that all necessary data is present in the Fields 42 of a Process Form 40, 

whether the time elapsed since a periodic test or procedure was last performed has 

exceeded recommended limits, or whether the test or procedure was performed at 

all. Other Support Processes 44 may compare the values contained in Fields 42, 

such as current diagnostic or test conditions and medication types of levels, and 

may display a prompt or suggestion or diagnosis when the values indicate a 

potential problem or suggest a medication or change in medication, and so on. 

Those of ordinary skill in the relevant arts will thereby appreciate that Support 

Processes 44 and Process Forms 40 allow the construction of Process Operations 

320 and Medical Support Process 10MSP of any desired extent or complexity. 

Finally, Medical Records 28R and the Medical Support Databases 30, the 

Medical Records 28R involved in the performance of a Medical Support Process 

10MSP will be comprised of the Medical Records 28R of the patient that is the 

subject of the encounter and will typically include the patient's historical Medical 

Records 28R, together with new data pertaining to the patient, such as reports 

containing the results of current or recent tests or procedures. As described herein 

above, the patient Medical Records 28R will typically be accessed through Interface 

Mechanism 20 of the EMR 12 to read data from the Medical Records 28R or to 
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enter data into the Medical Records 28R, either as a result of user inputs through 

Input Devices 10ID or by operation of one or more of Support Processes 44. 

Medical Support Databases 30, in turn, contain medical information used in 

the execution of Support Processes 44. Medical Support Databases 30 will contain, 

for example, ranges or values of biological measurements, such as blood pressure, 

lipid levels or frequency and severity of asthma attacks that represent, according to 

current medical guidelines, either acceptable ranges or ranges indicating a 

diagnosis of a condition to be treated, guidelines for medications and medication 

levels, guidelines for tests or other procedures, including guidelines as to the 

frequency of tests and procedures, and so on. As described herein above, Medical 

Support Databases 30 may be constructed or provided from a variety of sources, 

and may be accessed, for example, through the Interface Mechanism 20 of the 

EMR 12 or equivalent mechanisms. Medical Support Databases 30 will typically be 

accessed by operation of and through Support Processes 44, although user inputs 

through Input Devices 10ID may be used to directly access Medical Support 

Databases 30 in certain circumstances. 

It will be appreciated and understood by those of ordinary skill in the relevant 

arts that Process Forms 40 and Medical Records 28R may be constructed, 

maintained and accessed by means of, for example, an Interface Form Editor 22 of 

an Interface Mechanism 20 of an EMR 12, or by similar mechanisms. It will also be 

appreciated and understood by those of ordinary skill in the relevant arts that 

Support Processes 44 and Medical Support Databases 30 may be implemented in 

a variety of forms and by use of a variety of utilities or tools, including an Interface 

Form Editor 22 of an EMR 12 as the Interface Mechanisms 20 of many EMR 12s 

support at least some degree of programming capability. 

In this regard, Support Processes 44 and Medical Support Databases 30 may 

be constructed as separate entities, that is, as a library of processes, programs or 

routines for performing Process Operations 320 and as one or more databases 

containing information extracted from current medical practice guidelines or 

recommendations that is accessed as required by the Support Processes 44. As 

discussed, the information included in Medical Support Databases 30 may include, 

for example, ranges or values of biological measurements, such as blood pressure, 
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lipid levels or frequency and severity of asthma attacks that represent, according to 

current medical guidelines, either acceptable ranges or ranges indicating a 

diagnosis of a condition to be treated, guidelines for medications and medication 

levels, guidelines for tests or other procedures, including guidelines as to the 

frequency of tests and procedures, and so on. This method for implementing 

Support Processes 44 and Medical Support Databases 30 is generally 

advantageous in allowing Support Processes 44 and Medical Support Databases 

30 to be readily and independently modified, updated or extended as needed. A 

disadvantage of this method, however, is that the construction of Support Processes 

44 and Medical Support Databases 30 is by processes more familiar to a 

programmer than to a medical practitioner, and that is thereby distanced from the 

methods and patterns of thought and practice of the medical practitioner, who is the 

primary user of the system and the primary source of information regarding the 

procedures that are to be implemented in Medical Support Processes 10MSP. 

[055] For the above reasons, Support Processes 44 and Medical Support 

Databases 30 are implemented in a presently preferred embodiment of MSS 10 in 

a form and by a procedure that more closely reflects the methods and patterns of 

thought and practice of the medical practitioner. For this reason, Support Processes 

44, Process Forms 40 and Medical Support Processes 10MSP may be readily 

constructed by persons whose primary training and experience are in the medical 

rather than in programming, while is advantageous in that the Medical Support 

Processes 10MSP more closely reflect actual medical practice. More specifically, 

Support Processes 44 are presently implemented as sequences of "if-then-else" 

programs or procedures while and the data of Medical Support Databases 30 is 

integrated directly into the "if-then-else" statements, or into Fields 42 or "windows" 

of Process Forms 40. 

[056] Lastly, it will be noted that it is common for medical practitioners to use 

variant forms or terms in referring to, for example, a procedure, measurement, test, 

medication or condition. The specific form or term used by a practitioner may 

depend, for example, upon the age and experience of the practitioner, when and 

where the practitioner attended medical school or subsequently practiced, and so 

on. For this reason, a MSS 10 of the present invention may further include a Dialect 
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Translator 50 operating in conjunction with Interface Mechanism 20 to translate 

between terms and forms used by a given practitioner and a common, standard or 

standardized set of terms and forms. Dialect Translator 50 includes a Dialect Text 

File 50D for each practitioner using a given MSS 10 wherein the Dialect Text File 

50D contains standardized terms and forms as used in Process Forms 40 and 

wherein the Dialect Text File 50D is indexed by terms and forms specified by or for 

a given practitioner. Dialect Translator receives terms and forms entered by that 

practitioner through Input Devices 10ID, and provides the corresponding standard 

term or form. Dialect Translator 50 also operates in the reverse by reading standard 

terms and forms appearing in Process Forms 40 and translating the standard terms 

and forms into the dialect terms and forms preferred by the practitioner in the 

Process Forms 40 as displayed to the practitioner through Display 10DS. 

Lastly, in this regard, Figs. 4A through 4B comprise illustrations of Process 

Forms 40, the Fields 42 and Process Fields 46 of the Process Forms 40, and 

Support Processes 44 of an exemplary Medical Support Process 10MSP and, in 

particular, a Medical Support Process 10MSP for the monitoring and control of 

lipids, which is a generally recognized significant medical problem. In Figs. 4A 

through 4M, Figs. 4A through 4K illustrate the Process Forms 40 of a Process 

Phase 32 in which the Data Phase 34 and Diagnostic Phase 36 of the Medical 

Support Process 10MSP are interleaved, but which begins with Process Forms 40 

primarily directed to Data Phase 34 processes and shifts toward Diagnostic Phase 

36 processes. For example, and it will be noted that each of these Process Forms 

40 contains fields for displaying and entering information relating to the patient, such 

as age, related conditions or diseases, current cholesterol, LDL, HDL and 

triglyceride levels, and goal cholesterol, LDL, HDL and triglyceride levels, either as 

yes/no decisions/data or as numeric data, and so on. In Fig. 4A, for example, the 

user is prompted to enter a diagnosis of hyperlipidemia to the patient problem list, 

if appropriate. In Fig. 4B the user requests the current professional guidelines for 

cholesterol, LDL, HDL and triglyceride levels if the patient is diabetic, and in Fig. 4C 

repeats the process of Step 4B for additional risk factors. In Fig. 4D the user 

requests that the patients most recent lab measurements be displayed, for example, 

for comparison with the guideline cholesterol, LDL, HDL and triglyceride levels, and 
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in Fig. 4E the user requests the cholesterol, LDL, HDL and triglyceride level 

guidelines for the patient's current risk factors. In Figs. 4F and 4G, the user 

requests information pertaining to the diagnosis steps performed in Figs. 4A through 

4E by requesting information regarding the categories of risks that were used in 

determining the patient risk profile. Figs. 4F and 4G respectively illustrate the 

system responses for CV risk factors of 6% and 21%, and in Fig. 4H the Medical 

Support Process 10MSP provides the user with a message further explaining the 

risk factors. In figs 41 and 4J the user and support process have reverted to the 

Process Form 40 illustrated in Fig. 4A, but which is now modified to provide user 

prompts/reminders as to whether the user has considered other causes of 

hyperlipidemia and, upon query by the user, displays two message pages of 

information relating to secondary causes of hyperlipidemia, wherein the user can 

enter information regarding those factors considered by the user. Fig. 4K continues 

this process by providing criteria for recommended periods or intervals for repeated 

lipid profiles for various conditions. In Fig. 4L and 4M, the Medical Support Process 

10MSP enters a Recommendations Phase 38 wherein the Medical Support Process 

10MSP provides messages containing therapy or treatment/medication 

recommendations based on current professional guidelines and the patient 

information and diagnosis that were entered or reached in the Data Phase 34 and 

Diagnosis Phase 36 illustrated in Figs. 4A through 4J. 

[058] Lastly, in this regard, Appendix A to the Specification contains a listing of the 

"if-then-else" statements comprising the Support Processes 44 for the Medical 

Support Process 10MSP, illustrated in Figs. 4, as an exemplary implementation of 

a Medical Support Process 10MSP. 

[059] In summary, therefore, and as illustrated and described herein above, a 

system and method of the present invention include or employ medical records 

relating to the patients and medical support databases including medical guidelines 

for the diagnosis and treatment of medical conditions according to current 

professional guidelines for the diagnosis and treatment of diseases and medical 

conditions and processes utilizing these databases to diagnose and recommend 

therapy or treatment for a patient in a manner that is supportive of but that does not 

interfere with the work and mind flow processes of the user. As described, a 
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support process performed by a medical support system of the present invention 

executes an interactive dialogue between the medical support process and the user 

to provide guidance to the userin performing the medical support process according 

to the guidelines and dependent upon the user inputs and the medical record. A 

medical support process performed by the present invention for a given condition 

or disease includes one or more process phases, which may include a data entry 

and review phase, a diagnostic phase and a therapeutic/treatment 

recommendations phase, which are presented to a user through process forms 

providing graphic interfaces for the entry and display of information regarding the 

support process. 

[060] Finally, the procedure for constructing a Medical Support Process 10MSP is 

illustrated in Fig. 5 and includes the steps of: 

[061 ] Step 52A: Selection of a problem or disease for management and/or study. 

[062] The process of designing a guideline-assisted Medical Support Process 

10MSP requires selecting a problem or disease to be the subject of the Medical 

Support Process 10MSP. This step may be based upon evidence-based nationally 

recognized and published clinical practice guidelines or upon a selected local, 

regional, or private criteria. 

[063] Step 52B: Review of current evidence-based studies and nationally 

recognized clinical practice guidelines, including review of the literature. 

[064] An extensive review of the literature provides the foundation for developing 

consensus current professionally accepted guidelines pertinent to the subject of the 

Medical Support Process 10MSP and creating of the guideline-assisted Medical 

Support Process 10MSP. For example, the Agency for Healthcare Quality 

Research (AHQR) is presently the overseer of the National Guidelines Clearing 

House and, for example, can serve as a starting point. Peer review journals with 

evidence-based outcome studies may also be sources of guideline criteria. 

[065] Step 52C: Review of existing workflow and "mind flow" process. 

[066] The day-to-day, step-by-step workflow required in the evaluation and 

treatment of the chosen problem or disease is mapped out for the average provider 

and practice and the thought process of the provider and patient are studied to map 

-21- 



out the most time efficient entry and display of information, guideline prompts, and 

clinical decision support. 

[067] Step 52D: Creation of decision-support, workflow and "mind flow" process 

improvements, and outcome study metrics. 

[068] Based on the evaluation of information gathered in Step 50C on the problem 

or disease and existing work flows, improved work flow and "mind flow" processes 

are developed to be implemented in the Medical Support Process 10MSP, as are 

the quality and outcome study metrics to be incorporated into the Medical Support 

Process 10MSP. 

[069] Step 52E: Development of a guideline-assisted Medical Support Process 

10MSP. 

[070] Step 52E-1: A "shell" Medical Support Process 10MSP is developed which 

includes all Process Operations 320 and Process Forms 40, the quality and 

outcome study metrics, and the enhanced workflow and "mind flow" processes. 

[071] Step 52E-2: A range and variety of decision support prompts are reviewed 

to provide the most efficient and timely but least intrusive assistance, including, for 

example, data displays, visibility regions and modal dialogue boxes, and the most 

effective are incorporated into the Medical Support Process 10MSP. 

[072] Step 52E-3 The work flow and "mind flow" of the Medical Support Process 

10MSP are reevaluated and the Medical Support Process 10MSP is preferable then 

tested in real clinical practices with real patients and any corrections or modification 

indicated as a result of the tests are incorporated into the Medical Support Process 

10MSP. 

[073] Step 52F: Development of a Recommendations Phase 38. 

[074] As described and depending on the problem, condition or disease addressed 

by the Medical Support Process 10MSP, a Recommendations Phase 38 may not 

be necessary or could be an extensive supplement to the Medical Support Process 

10MSP. As described, in those instances where a Recommendations Phase 38 is 

required, Steps 52E will include the additional Step 52F of constructing a 

Recommendations Phase 38 which, as described, is constructed as Process 

Operations 320 based on series or strings of "if-then-else" statements that evaluate 

past and current patient specific information from the databases, patient 
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demographics, such as age, sex, height, weight, and so on, problems particular and 

specific to the patient, current and previous medications, allergies, lab values, that 

is, the results of laboratory tests and procedures, and patient specific observations, 

such as whether lipid goals have been met, and so on. 

[075] Step 52G: User Review. 

[076] Each Medical Support Process 10MSP is continuously reviewed on the basis 

of information from users of the Medical Support Process 10MSP, and is modified 

as indicated by information from the users. 

[077] Step 52H: Guideline Review. 

[078] The guidelines and current recommended medical practices incorporated into 

each Medical Support Process 10MSP are continuously reviewed from all available 

sources and changes in the accepted and recommended guidelines and practices 

are incorporated into each Medical Support Process 10MSP as the recommended 

guidelines and practices are updated. 

[079] In conclusion, while the invention has been particularly shown and described 

with reference to preferred embodiments of the apparatus and methods thereof, it 

will be also understood by those of ordinary skill in the art that various changes, 

variations and modifications in form, details and implementation may be made 

therein without departing from the spirit and scope of the invention as defined by the 

appended claims. For example, Processes 320 and Medical Support Databases 

30 may be implemented in a wide variety of ways and forms, and the fundamental 

decision/process support mechanisms and methods of the present invention may 

be applied to and implemented for a wide range of complex 

analysis/decision/procedural situations. Therefore, it is the object of the appended 

claims to cover all such variation and modifications of the invention as come within 

the true spirit and scope of the invention. 
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